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ENVIRONMENTAL  PROTECTION 
AGENCY 
[40CFR  Part  60] 

[FBL  650-8] 

STANDARDS  OF  PERFORMANCE  FOR  NEW 
STATIONARY  SOURCES 

Lignite-Fired  Steam  Generators 

The  Environnieiital  Protection  Agency 
(EPA)  is  considering  amendments  to 
Subpart  D  of  40  CFR  Part  60  (Fossil 
Fuel-Fired  Steam  Generators)  to  estab¬ 
lish  standards  of  performance  for  ©mis¬ 
sions  of  nitrogen  oxides  fromliew  lignite- 
fired  steam  generators  of  greater  than  73 
megawatts  heat  input  (250  million  Btu 
per  hour)  and  to  incorporate  the  Inter¬ 
national  System  of  Units  (modernized 
metric  system) ,  as  applicable. 

On  December  23,  1971  (36  FR  24877), 
EPA  promulgated  standards  of  perform¬ 
ance  for  fossil  fuel-fired  steam  genera¬ 
tors.  Included  were  standards  for  partic¬ 
ulate  matter,  sulfur  divide,  and  nitro¬ 
gen  oxides  applicable  to  gaseous,  liquid, 
and  solid  fossil  fuel-fired  facilities.  How¬ 
ever,  because  of  a  lack  of  Information  on 
nitrogen  oxides  emissions,  lignite-fired 
facilities  were  exempted  from  the  nitro¬ 
gen  oxides  standard  for  solid  fossil  fuels, 
although  they  are  subject  to  the  stand¬ 
ards  for  particulate  matter  and  sulfur 
dioxide.  _ 

EPA  has  gathered  additional  informa¬ 
tion  on  lignite-fired  facilities  and  the 
backgroimd  materials  on  the  pitHXMsed 
amendment  to  Subpart  D  have  been  pub¬ 
lished  in  a  report  entitled  “Standards 
Support  and  Environmental  Impact 
Statement,  Volume  1:  Proposed  Stand¬ 
ards  of  Performance  for  Lignite-Fired 
Steam  Generators”,  hereafter  referred  to 
as  SSEIS.  Copies  are  available  on  request 
frcwn  the  EPA  Public  Information  Cen¬ 
ter  (PM-215) ,  Environmental  Protection 
Agency,  Washingrton,  D.C.  20460  (specify: 
Standards  Siqiport  and  Environmoittd 
Tmpact  Statement,  Volume  1:  Proposed 
Standards  of  Performance  for  Lignite- 
Fired  Steam  Generators).  The  informa¬ 
tion  contained  in  the  SSEIS  is  briefly  dis¬ 
cussed  in  this  preamble  to  the  proposed 
standard  of  performance. 

International  System  or  Units 

In  accordance  with  the  objective  to 
Implement  naUonai  use  of  ^e  metric 
syst©m,  EPA  presents  numerical  values  in 
both  metric  units  and  English  imtts  in 
its  regulations  and  tediinical  publica¬ 
tions.  In  an  effort  to  simplify  use  of  the 
metric  imits  of  measuremMit.  EPA  now 
uses  the  International  System  of  Units 
(SI)  as  set  forth  in  a  pidiUcation  by  the 
American  Society  for  Testing  and  Mate¬ 
rials  entitled  “Standard  for  Metric  Prac¬ 
tice”  (Designation:  E  386-76).  There¬ 
fore,  EPA  is  proposing  to  revise  the 
appropriate  sections  of  Subpart  D  to 
reflect  use  of  SI  imits. 

Proposed  Standard 

The  proposed  standard  of  performance 
limits  emissions  of  nitrogen  oxides  to 
260  nanograms  per  joule  of  heat  input 
(0.6  pound  per  milllcm  Btu)  from  lignite- 
fired  steam  generators  having  a  capacity 


greater  than  73  megawatts  heat  input 
rate  (250  million  Btu  per  hour) .  The  pro¬ 
posed  standard  reflects  the  degree  of 
emission  limitation  achievable  through 
the  application  of  the  best  system  of 
emission  reduction  which  (taking  into 
account  the  cost  of  achieving  such 
reduction)  has  been  adequately  demon¬ 
strated.  The  best  system  is  considered  to 
be  a  combination  of  staged  combustion 
and  low  excess  air. 

Economic  and  Environmental  Impacts 

Based  on  historical  growth  rates,  it  is 
estimated  that  25  new  lignite-fired  steam 
generators  would  be  subject  to  the  pro¬ 
posed  standard  by  1985.  The  proposed 
standard  would  reduce  NO*  emissions  by 
128,000  Mg/yr  (141,000  T/yr).  Control¬ 
ling  NO.  emissions  to  the  level  of  the 
proposed  standard  would  result  in  in¬ 
significant  increases  in  capital  and  an¬ 
nualized  costs  for  the  utility. 

Since  approximately  90  percent  of  lig¬ 
nite-fired  steam  generators  of  rated  ca¬ 
pacity  greater  than  73  MW  heat  input 
are  owned  by  electric  utilities,  the  cost  of 
complying  with  the  propos^  standard 
was  analyzed  for  the  lignite  utility  indus¬ 
try.  The  cost  to  the  utilities  aimears  to 
be  n^ligible  relative  to  the  capital  in¬ 
vestment  costs.  Available  information 
indicates  that,  at  most,  nitrogen  oxides 
control  would  increase  capital  invest¬ 
ment  costs  by  only  0.5  percent  for  a  new 
lignite -fired  utility  boiler  and  ancillary 
equipment.  This  cost  increase  for  NO* 
control  represents  an  estimated  increase 
of  two  dollars  per  installed  kilowatt  rela¬ 
tive  to  an  estimated  typical  cost  of  about 
400  dollars  per  installed  kilowatt  ca¬ 
pacity  based  on  costs  for  a  bituminous 
coal-fired  boiler  island.  The  costs  for  NOx 
control  would  have  negligible  effect  on 
power  costs  to  consumers.  The  review  of 
the  economic  impact  has  shown  that  the 
proposal  is  not  a  major  action  under  the 
Inflationary  Impact  Statement  (IIS) 
program,  and  no  ns  is  needed. 

The  envirimmental  impact  of  the  pro¬ 
posed  standard  is  beneflcial  since  the 
increase  in  emissions  due  to  growth  of 
lignite-fired  steam  generators  would  be 
minimized.  The  proposed  standard 
should  result  in  a  20  percent  reduction 
in  the  mass  of  nitrogen  oxide  emissions 
from  new  lignite-fired  boilos.  It  would 
reduce  the  atmospheric  burden  of  nitro¬ 
gen  oxides  and  would  help  prevent  in¬ 
creased  ambient  oxidant  concentrations 
in  areas  where  lignite-fired  steam  gen¬ 
erators  will  be  located  (primarily  North 
Dakota  and  Texas).  There  are  no  ad¬ 
verse  environmental  Impacts  associated 
with  the  proposed  standard.  Contnd 
techniques  required  to  comply  with  the 
proposed  standard  do  not  cause  boilef 
efficiency  losses,  and  thus  there  are  no 
incremental  energy  demands  associated 
with  the  proposed  standard.  A  ccnnplete 
analysis  of  the  economic  and  environ¬ 
mental  impacts  may  be  found  in  Chap¬ 
ters  VI  and  Vm  of  thb  SSEIS. 

Control  Systems 

Nitrogen  oxides  from  fossil-fuel  com¬ 
bustion  are  formed  via  two  mechanisms: 
(1)  Thermal  fixation  (oxidation)  of  at¬ 


mospheric  nitrogen  (Nj)  in  the  combus¬ 
tion  air,  and  (2)  oxidation  of  organic 
nitrogen  in  the  fuel.  Oxidation  of  Ni  can 
be  prevented  by  reducing  the  level  of 
thermal  excitation  in  the  flame  by  means 
of  (a)  flue  gas  recirculation,  (b)  staged 
combustion,  (c)  water  injection,  (d)  re¬ 
duced  air  preheat,  or  (e)  combinations 
of  these  techniques.  Nitrogen  oxides 
emissions  due  to  the  oxidation  of  or¬ 
ganic  nitrogen  in  the  fuel  can  be  con¬ 
trolled  by  using  fuels  with  small  amoimts 
of  organic  nitrogen  and  by  removing  oxy¬ 
gen  from  the  volatilization  zone  by 
means  of  (a)  low  excess  air,  (b)  staged 
combustion,  and/or  (c)  fuel/air  mixing 
pattern  adjustment  (burner  design) . 
Fuels  such  as  coal,  residual  oil,  and  lig¬ 
nite  contain  0.2  to  1.5  percent  organic 
nitrogen,  and  oxidation  of  this  fuel- 
nitrogen  may  be  responsible  for  as  much 
as  80-90  percent  of  the  total  nitrogen 
oxides  emissions  from  pulverized  coal 
combustion.  Therefore,  the  organic  nitro¬ 
gen  content  of  fuel  may  be  a  limiting 
factor  in  controlling  nitrogen  oxides 
emissions.  The  fact  that  the  organic  ni¬ 
trogen  content  of  the  U.S.  lignites  does 
not  vary  appreciably  precludes  nitrogen 
oxides  control  by  switching  to  lignite 
with  a  lower  organic  nitrogen  content. 

Water  injection  and  reduced  air  pre¬ 
heat  significantly  reduce  the  efficiency 
of  a  steam  generator,  and  consequently 
are  not  practical  nitrogen  oxides  con¬ 
trol  methods.  Flue  gas  recirculation  does 
not  reduce  nitrogen  oxides  emissions 
caused  by  the  oxidation  of  the  oiganic 
nitrogen  in  the  lignite  and  it  adversely 
affects  the  efficiency  of  a  steam  gen¬ 
erator.  Therefore,  low  excess  air  (LEA) , 
staged  combustion  (SC),  low  emission 
burners,  and  combined  LEA  and  SC  are 
considered  the  most  feasible  control  sys¬ 
tems. 

In  addition  to  the  control  systems  just 
discussed,  the  fuel  burning  equipment 
design  parameters  can  affect  the  amount 
of  nitrogen  oxides  emitted  and  the  de¬ 
gree  to  which  the  control  systems  are 
effective.  Lignite-firing  has  been  demon¬ 
strated  in  pulverlzed-fired,  cyclone-fired, 
and  stoker-fired  steam  generating  unite. 
Stoker-fired  units  have  the  lowest  heat 
release  rate  and  thus  have  lower  nitro¬ 
gen  oxides  emissions  than  the  other  tsrpe 
units  but  are  limited  in  physical  size  and 
are  not  expected  to  be  of  importance  in 
future  lignite-fired  steam  generating 
unite.  Cyclone-fired  unite  have  the  high¬ 
est  heat  release  rate  and  the  highest  ni¬ 
trogen  oxides  emissions.  Pulverized-fired 
unite  have  a  lower  heat  release  rate  than 
cyclone-fired  units,  but  a  higher  release 
rate  than  stoker-fired  units. 

EPA  Test  Program 

Of  the  15  lignite-fired  units  in  domestic 
operation  in  1974,  four  utility  sized  unite 
were  chosen  for  ^A’s  test  program.  In¬ 
cluded  were  three  pulverlz^-fired  unite 
(two  tangentiaUy-fired  and  one  horizon¬ 
tally  opposed-fired) ,  and  one  cyclone- 
fired  unit. 

Operating  with  low  excess  air  and/or 
staged  combustion,  all  types  of  fuel  burn¬ 
ing  eqidiMnent  exhibited  reduced  nitro¬ 
gen  oxides  emissions  over  baseline  con- 
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dlUoQS.  The  horizontally  (H>P06ed-  and 
cyclone-fired  units  are  m<Mre  responsive 
to  nitrogen  oxides  control  te<dinlques  on 
a  percentage  basis,  but  the  tangentlally- 
fii^  units  using  staged  combustion 
yielded  the  lowest  nitrogen  oxides  emis¬ 
sions.  Cyclone-fired  units  cannot  be  de¬ 
pendably  (grated  with  low  excess  air 
firing  or  staged  cmnbustlon  because  (rf 
flame  Instability  problems;  however, 
staged  combiistlon  of  cy<done-fired  units 
can  be  achieved  by  firing  auxiliary  fuel. 

On  the  basis  oi  the  test  data,  it  ap¬ 
pears  that  the  cyclone-fired  units  can¬ 
not  consistently  meet  a  nitrogen  oxides 
standard  more  stringent  than  340  nano¬ 
grams  per  Joule  (0.8  pound  per  million 
Btu).  llie  test  data  also  Indicate  that 
horizontally  opposed-fired  units  would 
have  dllDculty  consistently  achieving  a 
nitrogen  oxides  standard  of  260  nano¬ 
grams  per  Joule  (0.6  pound  million  Btu) 
over  a  long  time  period.  However,  de¬ 
velopment  of  low  CTSlsslon  burners  ap¬ 
pears  promising  for  implication  to  hori¬ 
zontally  opposed-fired  units,  and  such 
units  should  be  able  to  attain  a  standard 
of  260  nanograms  per  Joule.  Tangen- 
tlally-fired  units  should  have  no  dUBculty 
meeting  a  standard  of  260  nanograms 
per  Joule. 

Rationale  for  Proposed  Standards 

In  deciding  the  nitrogmi  oxides  limit 
for  the  prcmoeed  standard.  EPA  consid¬ 
ered  proposing  the  same  standard  for 
llgnite-fiied  steam  generators  as  the 
present  standard  for  coal-fired  steam 
generators,  300  nanograms  per  Joide  (0.7 
pound  per  milllcm  Btu) .  In  the  study  on 
contr(d  of  nitrogen  oxides  emissions  f  rcnn 
llgnlte-fired  steam  generators,  staged 
combustion  and  low  excess  air  were  found 
to  reduce  emissions  significantly  below 
300  nanograms  per  Joule  Input  (0.7  pound 
per  mllllcm  Btu).  The  measured  emis¬ 
sion  levels  of  172  to  220  nanogranu;  pw 
Joule  heat  input  (0.4  to  0.5  pound  per 
million  Btu)  Indicated  that  the  present 
standard  t<x  coal-fired  units  vmuld  not 
require  use  of  best  demonstrated  control 
technology,  cmislderlng  costs,  for  llgnlte- 
fired  units.  Studies  cm  control  of  nitro¬ 
gen  oxides  emissions  by  combustion  mod¬ 
ification  techniques  have  shown  emis¬ 
sion  levels  for  modem  bituminous  and 
Bubbltumlnous  coal-fired  utility  sized 
units  to  be  similar  to  those  observed  for 
llgnlte-fired  units.  Ihe  lower  emission 
levels  observed  for  the  lignite  and  bitu¬ 
minous  fired  units  refiect  mi  Improve¬ 
ment  In  cmnbustlmi*  modification  tech¬ 
niques  and  In  the  design  of  the  burners 
and  of  boilers  between  1970  and  1974. 

Tangentially-fired  units  could  most 
likely  meet  a  standard  of  220  nanograms 
per  joule  (0.5  pound  per  million  Btu). 
This  standard,  however  may  not  be  con¬ 
sistently  achievable  by  the  horizontally- 
opposed  fired  boilers.  Since  the  manufac¬ 
turers  of  those  units  do  not  make  tan¬ 
gentially-fired  boilers,  a  standard  of  220 
nanograms  per  joule  could  leave  only  one 
manufacturer  of  complying  boilers, 
which  would  remove  the  option  of  power 
companies  to  obtain  cmnpetltlve  bids. 
EPA  requests  commoits  on  the  follow¬ 
ing  Issues:  (1)  Whether  horizontally-op¬ 


posed  fired  boilers  could  meet  a  standard 
of  220  nanograms  per  joule;  (2)  If  not^ 
what  would  be  the  effect  on  the  conn>etl- 
tlve  balance  of  the  equipment  manufac¬ 
turing  Industry;  (3)  what  would  be  the 
effects  on  the  power  industry;  and  (4) 
whether  EPA  can  consider  these  factors 
in  setting  standards  based  on  the  best 
system  milsslon  reduction  which  has 
been  adequately  demonstrated. 

The  proposed  standard  of  260  nano-* 
grams  per  Joule  for -lignite-fired  steam 
generators  Is  based  on  ^nlssion  and  cost 
data  currently  available  to  the  Admin¬ 
istrator.  The  proposed  standard,  while 
numerically  more  stringent  than  the 
present  standard  for  coal-fired  units, 
will  require  llgnlte-fired  units  to  ai^ly 
the  same  type  of  combustion  modifica¬ 
tions  as  coal-fired  units.  EPA  recognizes 
that  lignite-fired  cyclone  units  caxmot 
achieve  the  proposed  standard  of  260 
nanograms  per  Joule  (0.6  pound  per  mil¬ 
lion  Btu) ;  therefore,  EPA  has  considered 
the  Impart  such  a  standard  would  have 
on  brtler  manufacturers  and  on  the 
llgnlte-fired  steam  goieratlng  Industry. 
EPA  detennined  that  the  hnpact  on  boil¬ 
er  manufacturers  of  Indirectly  proh&lt- 
Ing  ^rclone-fired  units  would  be  negU- 
glble.  Only  one  boiler  manufacturer  mar¬ 
kets  cyclone-fired  units  and  that  manu¬ 
facturer  also  maiiiets  pulverized-flred 
units.  Effective  ixuhftitkm  of  cyclone- 
fired  units  is  expected  to  have  little  effect 
on  this  manufacturer  because  these  units 
represent  a  minor  percentage  the  to¬ 
tal  annual  sales  for  the  mimufacturer. 

Ihe  taimaet  of  the  ixuposed  standard 
on  the  llgnlte-fired  steam  generating  In¬ 
dustry  Is  not  wen  defined.  EPA  has  at¬ 
tempted  to  determine  whetiier  units 
other  than  cyclcme-fiied  units  are  avafl- 
aUe  that  win  meet  the  proposed  stand¬ 
ard  and  If  any  cost  or  operating  relia¬ 
bility  advantages  exist  between  these 
units  and  the  cyclone-fired  units.  For 
large  llgnlte-fired  steam  generators  an 
alternative  to  cyclone-fired  units  Is  pul- 
verized-fired  units.  From  consultations 
with  the  major  bofier  manufacturers 
EPA  concluded  that  cycl<me-fired  units 
do  not  have  any  significant  Investment 
cost  advantages  over  an  equivalent  pul- 
verized-fired  unit.  Thus,  the  Impart  of 
the  prohibition  of  cyclone-fired  units  Is 
dependent  on  the  rrtative  c^)«:atlonal  ad¬ 
vantages  of  cyclone-fired  units  over  pul- 
verlzed-fired  units. 

Almost  all  of  the  large  llgnlte-fired 
units  In  North  Dakota  have  experienced 
severe  operational  diflScultles  as  a  result 
of  ash  fouling  of  the  boiler  tube  stulaces. 
Utility  boilers  firing  Texas  lignites  have 
not  exi>erienced  ash  fouling  problems  to 
the  same  degree.  Research  conducted  by 
the  Energy  Research  and  Development 
Administration  (ERDA)  In  Grand  Porks, 
North  Dakota,  has  shown  that  the 
sodliun  content  of  the  lignite  is  highly 
correlated  with  the  degn'ee  of  ash  fouling. 
Lignite  ash  with  three  to  five  percent 
sodium  is  considered  to  have  a  moderate 
to  high  fouling  potential,  and  a  sodium 
content  greater  than  five  percent  has  a 
severe  fouling  potential.  In  EPA’s  judg¬ 
ment,  the  ash  fouling  problem  can  be 
minimized  by  designing  the  boiler  with 
more  soot  blowers  in  the  convective 


passes  than  normal,  with  larger  spacing 
between  boiler  tubes,  and  with  design  of 
the  furnace  tenmerature  profile  to  con¬ 
trol  tube  metal  temperatures. 

Some  of  the  li^^te  utilities  have 
claimed  that  cyclone-fired  units  can 
bum  lignites  with  the  higher  sodliun 
content  more  reliably  than  pulverized- 
flred  imits  because  a  smaller  proportion 
of  the  ash  enters  the  boiler.  The  utilities 
cited  the  Minnkota  Power  Cooperative’s 
cyclone-fired  imit  at  Young-Center  sta¬ 
tion  as  a  successful  example.  This  cy¬ 
clone-fired,  235  MW  boiler  was  selected 
and  designed  based  on  a  co<H>erative 
study  to  develop  a  better  me^od  for 
firing  high  sodium  lignite.  The  unit  has 
an  excellent  record  of  operating  availa¬ 
bility  since  its  startup  in  1970.  However, 
the  unit  has  not  fired  the  hl^  sodiiun 
lifi^tes  for  which  it  was  designed.  In  ad¬ 
dition,  the  operating  reliability  of  this 
unit  may  be  attributed  to  furnace  de¬ 
sign  featmes  other  than  the  cyclone 
burner.  Sbice  startup  of  the  Minnkota 
cyclone-fired  unit,  two  additional  cy¬ 
clone-fired  units  have  been  placed  in 
commercial  deration  by  power  com¬ 
panies  and  cooperatives  In  the  area.  Each 
of  these  imits  has  been  in  operation  for 
less  than  a  year.  Both  units  have  been 
firing  lignites  of  approximately  4  to  6 
percent  sodium  and  have  been  experienc¬ 
ing  problmis  with  ash  fouling  of  the 
boiler  tubes  and  with  furnace  slagging  to 
different  degrees.  Since  numerous  oper¬ 
ating  problems  typically  occur  in  the  first 
year  of  operation  of  a  steam  generator, 
more  rt>erating  experiaice  is  needed  be¬ 
fore  the  performance  and  reliability  of 
these  units  on  high  sodium  lignite  is 
evaluated. 

Experience  with  pulverized-flred  units 
Is  presently  limited  to  two  units  designed 
In  the  eariy  1960’s.  At  that  time  prob¬ 
lems  with  plugging  in  the  convective  pas¬ 
sages  because  of  ash  fouhng  associated 
with  firing  high  sodium  lignite  were  not 
fully  appreciated.  Consequently,  these 
two  units  were  retrofitted  with  an  in¬ 
creased  number  of  sootblowers  and  the 
tube  pacings  were  increased  In  order  to 
obtain  reliable  operation  of  the  units. 
Redesign  of  this  nature  was  imple¬ 
mented  to  differrat  degrees  on  the  units. 
Hie  more  extensively  retrofitted  unit  has 
operated  reliably  for  six  years  on  lignite 
with  four  to  six  percent  sodium  in  the 
ash  and  on  eight  to  nine  percent  sodium 
lignite  for  the  past  year.  The  less  exten¬ 
sively  retrofitted  unit  can  be  reliably  op- 
-erated  by  maintaining  the  sodium  con¬ 
tent  of  the  fuel  below  five  percent.  Based 
on  this  experience,  new  cyclone  or  pul¬ 
verized  lignite-fired  units  are  designed 
with  greater  furnace  surface  area,  in¬ 
creased  superheater  tube  spacing,  and 
increased  number  of  sootblowers.  This 
early  experience  with  pulverized  firing 
apparently  has  not  convinced  the  util¬ 
ities  that  pulverized  firing  of  hlg^i  sodium 
lignite  is  impractical.  In  the  early  1970’s, 
the  United  Power  Association  (UPA) 
purchased  two  pulverized-flred  imits, 
after  evaluating  bids  on  both  cyclone  and 
pulverized-flred  units.  These  tangen¬ 
tially-fired  500  MW  boflers  were  guar¬ 
anteed  to  reliably  fire  a  lignite  with  a  de¬ 
sign  range  of  0.1  to  4.8  pefcent  sodium. 
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PROPOSED  RtlLES 


This  selection  of  a  pulverlzed-fired  unit 
for  a  North  Dakota  lignite  with  high 
fouling  potential  Indicates  that  pulver- 
Ized-flred  imlts  are  price  ccmpetlttve 
with  cyclone-fired  units  and  that  at  least 
one  utility  beeves  that  cyclone-fired 
units  are  not  required  for  use  of  a  lignite 
with  high  fouling  potentlaL 
In  addition  to  this  limited  experience 
with  firing  high  sodium  lignite,  prelimi¬ 
nary  results  from  a  study  conducted  by 
ERDA  showed  that  cyclone-fired  units 
have  a  statistically  significant  lower  ash 
deposition  rate  than  pulverized-fired 
units.  The  test  was  conducted  while  the 
units  were  firing  3.5  to  4.5  percent  sodium 
lignite  and  Insufficient  information  is 
available  to  allow  comparison  at  higher 
sodiiun  levels.  One  possible  Interpreta¬ 
tion  of  these  data  is  that  cyclone-fired 
units  can  operate  on  high  sodium  lignite 
(greater  than  six  percent)  more  reliably 
than  pulverized-fired  units.  However,  the 
study’s  resxilts  are  not  consistent  with 
the  experience  of  operating  commercial 
units  and  the  data  may  not  warrant 
drawing  this  conclusion. 

EPA  has  concluded  from  evaluation 
of  the  available  information  that  (1) 
while  there  are  differences  in  operational 
characteristics  of  pulverized  and  cy¬ 
clone-fired  vmits,  both  types  can  reliably 
operate  on  high  sodium  lignite  and  (2) 
cyclone-fired  \inits  do  not  have  signifi¬ 
cant  (^ration  maintenance,  or  cost  ad¬ 
vantages  over  pulverized-fired  units.  The 
manufacturers  of  pulverized-fired  units 
believe  that  these  units  can  be  as  effec¬ 
tive  as  cydone-fired  units  for  bmming 
lignites,  indudlng  those  with  high  so¬ 
dium.  Combustion  Engineering,  which  Is 
Installing  the  units  for  UFA,  is  confident 
that  pulverized-fired  units  can  be  prop¬ 
erly  designed  to  handle  the  ash  fouling 
and  slagging  problems  of  high  sodium 
lignite.  Babcock  and  Wilcox,  the  other 
major  supplier  of  lignite-fired  \inits.  al¬ 
so  bdieves  that  a  pulverized-fired  unit 
can  be  designed  to  reliably  bum  high 
sodium  lignite.  Due  to  the  limited  Infor¬ 
mation  available  at  this  time  and  differ¬ 
ent  possible  Interpretations  of  the  In¬ 
formation,  EPA  realizes  that  the  assess¬ 
ment  of  relative  reliability  of  pulverized 
and  cyclone-fired  units  for  firing  high 
sodliun  lignite  is  debatable.  Therefore, 
EPA  is  requesting  that  all  interested  per¬ 
sons  submit  factual  information  on  this 
issue  during  the  comment  period.  Fac¬ 
tual  information  is  specifically  requested 
on  the  following  areas  of  interest: 

1.  Investment  costs  and  operation  and 
maintenance  costs  for  either  pulverized- 
fired  or  cyclone-fired  large  steam  genera¬ 
tors  designed  for  moderate  or  high 
sodium  lignite. 

2.  The  differences,  if  any.  in  the  design 
of  the  convection  section  or  the  gas  tem¬ 
perature  profile  between  cyclone  and 
pulverized-fuel  fired  steam  generators. 
The  ccHnparlson  should  discuss  any  dif¬ 
ferences  in  the  number,  type  or  location 
of  sootblowers  install^  frequency  of 
operation  of  soot  blowers,  conmarlson  of 
tube  spacings  or  depth  of  tube  banks  and 
other  relevant  factors. 

3.  Relative  Importance  of  factors  con¬ 
sidered  in  sheeting  a  cyclcme-  or  pul- 
verlzed-flred  unit. 


It  is  expected  that  the  above  informa- 
tiem  win  allow  EPA  an  opportimity  to 
assess  the  relative  costs  of  cyclone  and 
pulverized  fuel  fired  lignite  steam  gen¬ 
erators  as  well  as  to  assess  the  need  for 
cyclone-fired  units  for  rise  of  high 
sodium  lignite.  The  final  standard  will 
refieot  the  concliisions  drawn  from  eval¬ 
uation  of  all  available  factual  informa¬ 
tion.  EPA  will  limit  the  scc^  of  coverage 
of  the  final  standard  if  the  data  sub¬ 
mitted  dmtng  the  comment  period  jus¬ 
tify  such  a  change.  Ihe  scope  of  coverage 
could  be  limited  by  applying  the  stand¬ 
ard  to  lignites  having  a  specified  sodium 
content,  by  estfhlishing  a  separate 
standard  for  cyclone-fired  imits,  or  ex¬ 
empting  cyclone-fired  units. 

It  should  be  noted  that  standards  of 
performance  for  new  sources  established 
under  section  111  of  the  (Tlean  Air  Act 
reflect  emission  limits  achievable  with 
the  best  adequately  demonstrated  sys¬ 
tems  of  emission  reduction  considering 
the  cost  of  such  systons.  State  imple¬ 
mentation  plans  (SIP’S)  approved  or 
promulgated  imder  section  110  of  the 
Act,  on  the  other  hand,  must  provide  for 
the  attainment  and  maintenance  of  na¬ 
tional  ambient  air  quality  standards 
(NAAQS)  designed  to  protect  public 
health  and  welfare^  For  that  purpose 
SIP’S  must  in  some  cases  require  greater 
emission  reductions  than  those  required 
by  standards  of  performance  for  new 
somces.  In  addition,  States  are  free  im- 
der  section  116  of  the  Act  to  establish 
more  stringent  emission  limits  than 
those  established  imder  section  111  or 
those  necessary  to  attain  or  maintain  the 
NAAQS  under  section  110.  ’Thus,  new 
and  existing  sources  may  in  some  cases 
be  subject  to  limitations  more  stringent 
than  EPA’s  standards  of  performance 
under  section  111. 

Public  Participation 

In  accordance  with  section  117(f)  of 
the  Act,  piffilication  of  these  proposed 
amendments  to  40  CTR  Part  60  was  pre¬ 
ceded  by  consultation  with  appropriate 
advisory  c<»nmittees,  independent  ex¬ 
perts.  and  Federal  departments  and 
agencies.  Interested  persons  may  par¬ 
ticipate  in  this  rulemaking  by  submitting 
written  comments  (In  triplicate)  to  the 
Emission  Standards  and  Engineering  Di¬ 
vision,  Envlromnratal  Protection  Agency 
(MD-13) .  Research  THangle  Park,  North 
Carolina  27711,  Attention:  Mr.  Dcm  R. 
Goodwin.  All  comments  received  not 
later  than  60  days  frcHn  (date  of  pro¬ 
posal)  will  be  considered.  CToples  of  com¬ 
ments  received  wll  be  available  for  in¬ 
spection  and  copying  during  normal 
business  hours  at  the  Public  Information 
Reference  Unit,  Room  2922  (EPA  Lib¬ 
rary),  401  M  Street,  SW.,  Washington, 
D.C. 

(Secs.  Ill,  114  and  301(a)  of  the  Clean  Air 
Act,  as  amended  by  sec.  4(a)  of  Pub.  L.  91- 
604, 84  Stat.  1678  and  by  sec.  16(c)  (2)  of  Pub. 
I*.  91-604,  84  Stat.  1713  (42  US.C.  1867c-6, 
18570-9,  apd  1857g(a) ) ) 

The  Environmental  Protection  Agency 
has  determined  that  this  document  does 
not  contain  a  major  proposal  requiring 
preparation  of  an  Inflation  Impact 


Statement  under  Executive  Order  11821 
and  OMB  Circular  A-107. 

Dated:  December  15, 1976. 

Russell  E.  ’Train, 
Administrator. 

It  is  proposed  to  amend  Part  60  of 
Chapter  L  Title  40  of  the  Code  of  Fed¬ 
eral  Regulations  by  revising  Subparts  A 
and  Das  follows: 

Subpart  A — General  Provisions 

1.  Section  60.2  Is  amended  by  substi¬ 
tuting  the  International  System  of  Units 
(SI)  in  paragraph  (1)  as  follows: 

§  60.2  Definitions. 

•  •  •  •  • 

(1)  “Standard  conditions’’  means  a 
temperature  of  293  K  (OS^F)  and  a  pres¬ 
sure  of  101.3  kilopascals  (29.92  in.  Hg). 
•  •  •  •  • 

Subpart  D — Standards  of  Performance  for 
Fossil  Fuel-Rred  Steam  Generators 

2.  Section  60.41  Is  amended  by  adding* 
paragraph  (f)  as  follows: 

§  60.41  Definitions. 

•  •  •  *  •  ' 

(f)  “Coal’’  means  all  solid  fossil  fuels 
classified  as  anthracite,  bltmnlnous,  sub- 
bituminous,  or  lignite  by  A.S.T.M.  Des¬ 
ignation  D  388-66. 


3.  Section  60.44  is  amended  by  adding 
paragraph  (a)  (4)  and  by  revising  para¬ 
graph  (b)  as  follows: 

§  60.44  Standard  for  nitrogen  oxides. 

(a)  *  *  • 

(4)  260  nanograms  per  joule  heat  in¬ 
put  (0.60  pound  per  million  Btu)  derived 
from  lignite. 

(b)  When  different  fossil  fuels  are 
burned  simultaneously  In  miy  combina¬ 
tion,  the  applicable  standards  (In  ng/J) 
shall  be  d^rmlned  by  proratlon.  Com¬ 
pliance  shall  be  determined  by  using  the 
following  formula: 


PSso 


M>(260)  +  x(86)-f-y(130)  +  z(.300) 
w+x+y+z 


■where: 

PSttOx  is  the  prorated  standard  for  nitrogen  oxides  when 
burning  different  fuels  simultaneously,  In  nanograms 
per  joule  heat  input  derived  from  all  fo^l  fuels  nredor 
from  all  fossil  fuel  and  wood  residue  fired; 

w  is  the  percentage  of  total  heat  input  derived  from 
lignite; 

X  is  the  percentage  of  total  heat  input  derived  from 
gaseous  fossil  fuel; 

y  is  the  percentage  of  total  heat  input  derived  from  liquid 
fossil  fuel; 

r  is  the  percentage  of  total  heat  input  derived  from  solid 
fossil  fuel  (except  lignite  or  a  solid  fossil  fuel  containing 
25  pet,  by  weight,  or  more  of  coal  refuse). 


When  a  solid  fossil  fuel  containing  25 
percent,  by  weight,  or  more  of  coal  refuse 
is  burned  in  emnbination  with  gaseous, 
liquid  or  other  solid  fossil  fuel,  or  wood 
residue,  the  standard  for  nitrogen  oxides 
does  not  apply. 

^4.  Section  60.45  is  amended  by  adding 
paragraph  (f )  (4)  (vi)  as  follows : 


§  60.45  Eini$>sion  and  fuel  monitoring. 

•  •  #  ♦  • 


(f)  •  •  • 

.  (4)  *  •  • 

(vi)  For  lignite  coal  as  classified 
according  to  A.S.T.M.  D  388-66,  F= 
2.659  xlO-’  dsem/J  (9900  dsef /million 
Btu)  and  Fc=0.516xl0'’  sem  COz/J 
(1920  £K:f  COa/mlllion  Btu). 
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